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Harvesting and Storage Problems 
To avoid excessive field loss I corn should be harvested at a moisture content abov e 
20 percent. Below this moisture leve 1 1 losses increase rapidly. With the use of the -.......,.~ 
field sheller I drying is necessary I since moisture content for safe storage of shelled 
corn is considerably below 20 percent. 
Moisture Content for Harvesting 
Most corn is mature at 30 percent moisture. Corn to be sold or placed in Govern-
ment storage should at 25 percent to 27 percent moisture before field shelling to minimiz e 
kernel damage. Damage is usually more apparent after corn is dried. Excessive kernel 
damage will result in down-grading the dried grain. 
How In-Storage Drying with Supplemental Heat Works 
In-storag e drying with supplemental heat allows drying in deeper depths than for 
natural air I since part of the crop can be dried before the bin is filled. The purpose of 
adding heat is to decrease the relative humidity of the air and to increase the drying 
rate under unfavorable weather conditions. 
When a layer of shelled corn or grain is loaded into a bin to be dried 1 drying pro-
gress e s as shown in the drawing. Dryiqg moves along a "drying front" beginning at the 
point where air enters the crop. At any given time there will be a zone of dry corn 1 or 
"Dried Zone" I a zone where 'drying is taking place I or "Drying Zone" and a zone where 
no drying will occur until the drying front reaches it. 
The "Drying Zone" can be located in a bin by pushing a probe down from the top of 
the grain. When the probe strikes dry grain it pushes easily. By probing in different 
locations you can determine whether drying is progressing evenly. A sampling probe 
will make it possible to secure sample s for moisture testing. r-
One method of drying using supplemental heat is the "layer" system. A layer of the 
depth recommended by the fan manufacturer (for that crop and moisture content) is load-
ed into the bin. When this is dry I another layer is added I when this is dry another 
layer I and so on. Permissibl e depth of each layer depends on the bin capacity and pres-
sure I grain moisture content I and total depth. Filling can be continued as long as the 
depth of undrie d corn is not excessive. 
How Dry Corn Will Get 
The final moisture content of corn in the "dried zone" depends on the relative humi-
dity of the air moving through it. Table I shows the moisture content that will be pro-
duced by air of a given temperature and relative humidity. The moisture content of most 
starchy grains will be within one or two points of the values given. Soybeans will be 
dryer. 
For example: Air at 50 degrees and 60 percent relativ e humidity w ill produc e a final 
moisture content of 13.3 percent moisture. This will happen whether the corn was wett er 
or dryer than this initially. The com 1 then I will "wet" or dry until the moisture in the 
k e rne l is in balance with the moisture in the air. This condition is call ed "equilibrium." 
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Table 1 - Equilibrium Moisture Content of Shelled Corn for Various Air Temperatures 
and Relative Humidity. 
Air Temperature I Relative Humidity 
Degrees Fahrenheit I 30% I 40% 50% 60% I 65 % I 70% I 80% l 90% 
30 10.3 11.3 13.1 14.6 15.5 16.4 18.7 22.5 
50 9.6 10.6 12.0 13.3 14.1 14.8 16.9 20.5 
70 8.4 9.7 11.1 12 . 0 12.8 13.-5 15.4 18.5 
(Overdried) correct will not dry to 
for safe moisture 
storaqe content 
Effect of Heat on Relative Humidity 
Consider air that is at 50 degrees and 65 percent relative humidity. Adding 20 de-
grees of heat will reduce the .relative humidity by one-half, to about 32 percent relative 
humidity. Air at 30 percent relative humidity and 7 0 degrees will dry corn to 8 . 4 per-
cent moisture. This will cause considerable over drying. Better results can be had by 
using a temperature rise of 10 to 120p. to produce a relative humidity of about 50 % and 
a grain moisture of 12-13 percent. 
Since 56 degrees and 6 7 percent relative humidity are the average conditions for 
October in Nebraska, using 20 degrees of heat is certain to result in over-drying the 
corn. In cold-weather drying, drying the air must be kept up to about 50 degrees to pro-
duce reasonable drying rates . This will produce unavoidable overdrying. 
Most in-storage drying systems use a humidistat located in the drying air to cycle 
the burner on and off continuously to produce the desi red relative humidity. A setting 
of 50 percent on the humidistat will usually produc e a moisture content of 12 to 13 per-
cent - ideal for safe storage. 
Air Requirements 
The amount of air needed per bushel of undried crop depends on the crop and mois- · 
ture content. The following amounts are recommended for in-storage drying. 
Shelled corn, 30% moisture 
Shelled corn, 25% moisture . 
Shelled corn, 20% moisture 
Sorghum & wheat, 20% moisture. 
Sorghum & wheat, 18% moisture. 
Oats , 20% moisture . . . . . . . 
. 10 cfm per bushel 
5 cfm per bushel 
. . . . 3 cfm per bushel 
3 cfm per bushel 
2 cfm per bushel 
2 cfm per bushel 
Your fan supplier should be able to tell you the amount of air per bushel for a given 
undried depth and total depth. 
Drying Time and Capacity 
The drying capacity (bushels per day) is determined by the amount of grain (depth), 
the air flow (cfm per bushel) and the temperature of the drying air. The capacity should 
be large enough so that it doe s not limit the rat e of ha rvest. In this t ype of system the 
filling rate can be greater than the drying capacity be caus e the bin can be filled in less 
time than it takes to complete drying. 
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For example I if it takes five days to dry the last layer and the total drying time is 
15 days I the filling time may be 10 days. In other words 1 a full bin of 4,400 bushels 
is dried in 15 days (293 bushels per day) but filled in 10 days (440 bushels per day). v 
See Table 2. 
Table 2. Estimated Drying Time and Capacity and Filling Rates for Drying Shelled Com 
with 5 HP Fan and Heater in a 21-Foot Diameter Bin , 16 Feet High. 
Relative Total Average 
Humidity Moisture Drying Drying Filling 
Setting Content Time Caoacitv Rate 
P. ct. P. ct. Days Bu'ls/Day Bu'ls/Day 
55 20 17.1 260 370 
25 25.2 175 245 
30 38.6 95 112 
35 20 10.5 419 880 
25 15.0 293 440 
30 21.8 202 245 
Note: Temperature of 45°F assumed for unheated air. 
The drying capacity and filling rate for larger bins can be estimated if the size of 
both fan (HP) and heater is increased in proportion to the bin size. Based on the es-
timates for the 21 x 16-foot bin and 5 HP fan (Table 2), the drying capacities and fil-
ling rates for drying 25 percent moisture I corn at a relative humidity of 35% for larger 
bins are shown in Table 3. 
Table 3. Drying Capacity and Filling Rate for Larger Bins. 
Average 
Bin Fan Drying Filling 
Diam Size Capacity Rate 
(ft) (HP) (bt,{/dav) (bvldav) 
24 7-1/2 380 570 
27 10 485 725 
30 10 595 895 
Table 4 gives typical recommendations of depth of fill. The depths recommended by 
a manufacturer for a particular package system should be followed carefully. By in-
creasing the size of equipment greater depths are possible but not in proportion to fan 
horsepower. 
Table 4. Typical Recommended Depths of Shelled Corn Fills. 
25% moisture corn 
20% moisture corn 
1st fill 
6. 0 ft. 
10.0 ft. 
4 
2nd fill 
4. 0 ft. 
6. 6 ft. 
3rd fill 
4. 0 ft. 
6. 6 ft. 
4th fill 
4. 0 ft. 
6. 6 ft. 
Filling can continue as long as the depth of undri ed c orn or grain do e s not exceed 
that given in Table 4. Depth can be checked by pushing a rod down from the top sur-
face. The rod pushes more easily when it strikes dry corn or grain. 
The above is giv en as a guide only for clean, undamaged grain. Recommended fil-
ling depths of the fan and/ or bin manufacturer should be follow e d carefully. 
Perforated Floors 
The perforated floor air distribution system provides more even air distribution than 
a system using lateral ducts. A perforated floor should have at least 10 percent open 
area. 
Air Ducts 
The air dis charged from a fan should not be forced through an opening smaller in 
cross-section area than the fan discharge itself. Airflow should not be turned abruptly, 
but through an angle of not more than 20 degrees. Restrictions and sharp turns will re-
duce airflow considerably. Be sure a concrete block is not placed in the air discharge 
opening, as this will restrict airflow. 
Weight Loss in Drying 
You can use Table 5 below to determine the amount of weight loss in drying. You 
can also find the amount of loss by over-drying below the moisture content de mand by 
the market. A bushel is defined as the amount of corn needed to weigh 56 pounds at 
15 1/2 percent moisture. 
Table 5. Weight per Bushel at Different Moisture Contents (Shelled Com) . 
Moisture content 
Pounds per bushel 
Moisture content 
Pounds per bushel 
35 % 
72.7 
30% 
67.5 
18% 
57.7 
28% 
65.7 
15 1/2% 
56.0 
26% 
63.9 
14% 
55.0 
24% 
62.2 
12% 
53. 8 
22 % 
60.6 
10% 
52.6 
20% 
59.1 
8% 
51.4 
For example: It would take 10.7 pounds more w eight of 28% moisture shelled corn 
to make a bushel than it would of com at 14% moisture. The difference repres ents the 
weight loss in drying. Also, a bushel of corn weighs 3. 6 pounds more at 14% mo isture 
than at 8% moisture. 
Loss From Over-Drying 
Over-drying corn that is to be marketed results in the loss of weight of the water 
that could have been sold, unless the buyer gives a premium for over-dried corn. These 
losses are given in Table 6. 
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Table 6. Loss in value from overdrying shelled com and grain sorghum.* 
Moisture content 
When sold 
15 1/2 
13 
12 
10 
8 
W eiqht oer bushel 
56.0 
54.4 
53.8 
52.0 
51.4 
"Shrinkaoe" loss, % 
0% 
3.0 
4.0 
7.2 
8.3 
*Based on a "market bushel" of 56 pounds at 15 1/2% moisture. 
Cost of Drying 
Fuel and power costs for in-storage drying with supplemental heat run from 1 1/2 
to 3 1/2 cents per bushel in the fall, but can be considerably more in winter. This is 
about the same as for batch drying. 
Initial cost of in-storage drying is. usually less than for batch drying. More grain 
must be handled with a batch drier to justify the extra cost. Compare the cost per 
bushel for the in-storage drying ·with batch drying for the volume you'll be handling. 
Controls 
Many in-storage drying systems are furnished with a humidistat, to be placed in 
the plenum in the drying air. This is an accurate method as long as the humidistat is in 
good working order. Take care of the humidistat as you would a fine watch. Placing 
the humidistat outdoors will not give as accurate control of the drying rate. 
Control of heat can be by adjustment of the fuel pressure at the nozzle. On some 
models, the pressure gauge is calibrated in degrees of temperature rise. This is a 
guide; temperature rise will be less when grain is shallow, more when grain is deep 
because of variation in airflow. 
Burners need a control which will instantly shut off the fuel in case of flame fail-
ure or if airflow stops for any reason, including tripping of a circuit breaker. Manu-
facturers ·instructions should be followed carefully on fuel handling devices. 
Loading and Unloading Bins 
A grain distributor is very useful in saving the labor of leveling the crop in the bin, 
as well as distributing trash more uniformly throughout the bin. If all of the crop is 
dropped in one place, trash is deposited there, and spoilage is likely to result from re-
tarded airflow. 
A sweep auger is equally useful in saving labor in emptying a bin. A tube and well 
can be installed when the bin is erected and augers purchased later. 
Wiring and Motor Protection 
Table 7 will guide you in selecting wire size for 230 volt, single phase motors. If 
your motor name plate shows a higher amperage than in the table use the next size larger 
wire. 
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Table 7. Wire Selection Chart. 
Name Plate Am eres 
17 3 horsepower 
28 5 horsepower 
40 . 7 1/2 horsepower 
50 10 horsepower 
100 ft 
#10 
# 8 
# 6 
# 6 
Distance from Meter Pole 
200 ft. 300 ft. 
#8 
#6 
#4 
#2 
#6 
#4 
# 2 
# 1 
400 ft. 
# 4 
# 2 
# 1 
# 0 
Current to motors should be supplied through a horsepower-rated switch and starter 
of proper size. Rating of overcurrent protection should be not ov er 125% of the name-
plate amperes unless manufacturer advises otherwise. 
Motors and electrical devices should be grounded through a third wire from the frame 
of the motor to the s e rvice entrance grounded neutral. 
Moisture Testing 
There are a number of satisfactory methods of farm-testing grains for moisture . The 
cooking-in oil method, the oven method, the electrical resistance method, and the elec-
trical resistance method, and the electrical capacitanc e method are among those used. 
In the cooking-in oil method the sample is cooked in oil and the water boiled off is 
condensed and measured. With the oven method the sample is weighed before and after 
drying in an oven (an ordinary oven set at 212 degrees for 24 hours gives a fair approxi-
mation). The electric methods ,measure electrical resistance or capacitance of the grain, 
and these readings are translated by charts or direct-reading scales to moisture per-
centage. 
The main requirement of a farm moisture tester is that it be consistent. Errors can 
be allowed for. Check your tester against the one us e d by your grain-buyer at l e ast 
once a year. 
Operating Recommendations 
There are several important points which should be observed for best results in oper-
ating the in-storage drying system with supplemental heat. These are as follows: 
1. Moisture tests should be made as the grain is loaded into the bin in order to 
follow the correct loading s chedule. 
2. Distribute the grain evenly as the bin is being loade d to prevent accumulations 
of cracked grain and the fine material whi ch restrict air flow an d caus e une v en drying. 
A suitable mechanical distributor or leveller under the filling spout is re commend ed. 
3. The fan and heater should be start ed as soon as the drying floor is covered with 
a foot of grain. 
4. Follow the manufactur e rs r e commended loading schedul es to take into account 
different grains, moisture contents, relative humidity s ettings, an d various combinations 
of fan and bin sizes. Loading sch edul e s similar to the one shown in Table 2 are usually 
furnished by manufacturers. The obj ective in any loa ding s chedul e is to keep wet grain 
ahead of the drying zone at all time s fo r effi c ie nt drying, but not so much as to risk 
chance of mold. 
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5. Inspect the grain-at least once a day by walking over the surface to develop a 
"feel" of the grain's condition and progress of drying. As the grain starts to dry, one's 
feet will begin to sink into the grain. However, the movement of the drying zone should 
be followed to know when the next layer of grain can be added. A 1/ 4" or 1/ 2 " s teel 
rod can be used to locate the top of the zone by inserting it from the top through undried 
grain. 
6. If the inspection reveals crusting or lack of drying due to accumulations of fine 
material, the crusted areas should be broken up and spread over the surface. 
7. After drying is completed, the grain should be cooled to a temperature of 45° to 
50 ° for safe storage. "Moisture migration" or "top sweating", a storage condition which 
occurs during the fall and early winter, is avoided by cooling. The drying fan will cool 
a full bin of grain in 10 to 12 hours. The air should be forced up through the grain as 
in drying. 
Other Drying Methods 
There are three methods of drying com and grains: Batch drying; the in-storage dry-
ing with unheated air; and in-storage drying with supplemental heat. 
With the batch drying system, the crop is loaded in a relatively thin layer, of one 
to three feet thickness, and dried quickly with large arrounts of air and heat. It is cool-
ed, then mov ed to final storage . In the moving, w etter kernels mix with drier kernels, 
producing a satisfactory average moisture content. 
An in-storage drying bin can be used as a batch drier to dry quantities of over 1, 000 
bushels per 24-hour period by loading in shallow layers and using the full capacity of 
the heater. See Campaign Circular 197, "Guide For Batch Drying in a Bin." 
A modification of this process known as dryeration is discussed in AMS-532 "Dryer-
ation -A Corn Drying Process." 
For in-storage drying with natural air, practical depths for shelled com and grains 
are around 6 to 8 feet, and drying is dependent on weather conditions. Depths of ear 
corn can be up to 15 to 20 feet. Ear corn can nearly always be dried in the fall with 
natural air, since moisture content need not be as low as for shelled corn storage. 
Material for this circular has been adopted from South Dakota State University EMC 
542 "Guide to Batch Drying in a Bin," and from "Modern Methods for Drying Grain in 
Bins", prepared by Farm Fans Incorporated. 
Estimated Drying Time and Capacity and Filling Rates for Drying Shelled Corn with a 5 
HP Fan and Heater in a 21-Foot Diameter Bin, 16 Feet High. 
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